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Description [Onncanwe maobperermn]:

HMoobperemie oTrocaTen x POMOETHO-MOWISIMOBELOL padoran (PUP), & mueano K crioco6aid BocCTaROICEIST
TEPMETHYHOCTS SAX0/I0EHOIO IPOCTPAaBCTBA.

M3becTed  cfioco6  BOCCTEHOBNEMMS MepMETHINHOCTH  3aXWICHHOID OPOCTPAHCTBA MyTeM Coaganmst
mxmmno&wmxmmmxsmmwmmw
mmwwmmmﬂ.ﬂmmwmimmu
TIAX BEIAIEE 3a30Pa MEXLY KOIOHHON B MEMEHTHLOL Kamaed (1], :

Soixnu JALIOYACTCR B NOBLOMCHIN! SPCKTHEEOCTE PEMONTHO-MIOLAIEONMLIX PaboT X B CHwesMs
TPYROIATPAT.

YCUemaocTh POMORTHO-FONATUCHEBIX paSoT N0 BCTPaRiermno HCTCPMCTIMHOCTE LICMCHTHOID KWILIA HE
UpeBLIraeT 50%. 2T0 OGLSACHAETCA TeM, UTO Upmiemseamie BOQNSIMOERBIE MATEPRAIbL (B OCHOEHOM
Mmﬂpmmpupmpumn)o&maﬂoﬁmmmm—mm.

Brmmymmmmsmmmmmamm.am
Wmememmnmmﬂxmﬂw,
ymm,mmmmnmmnmmmmmmc
mmhmwmmewmxymmm
lmnnxcmw.mmnmmpmmpammm/mfl

z 2 /—W me-umymmmupmmmd-m
. Q= ¢tp -a) ————— €LY

1,007°00 oM
mmpo&mﬁm,u;pwnmmﬂmx—m&ﬂmmm
comporsmtesnit; H-pyoma somposasopa, M; Q-pacxoy BomLL, am3/cyr Beenes ofoaHagermas D-de § ; P/H =
MP,mea-mmmmnmmxm.marad?ﬂwnmm.l’h/m

Torga dopayna /1) Gyger muers =y —— Ut onpenenemmn
Q = abcasb) /. 7.
A+1,087+20"

KoodJMIpICHTA IMOPANIMNECKAX — CONnpoTHRMerntl Heobxo/pnuo  pLrAC/IITL  mpETepmit  Pedfimobica
en vanasn~en FRE v - KIHEMATHICCK A BFIOROCT D BoRst / opy 70°C. y = 0,5+ 10°% v3/c).

Re = ——5—— (% 24
ZCAsO> oy
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Npn npcynm'xou pexanse KosjjsapenT COTPOTRRICHAN cUpeR LT oo

dopayne: ofn seen Sanaymecst TRCINBEDA SHASCHRAME: v = 0,5¢ 10°%3/c; d = 0,168 M; 3= 0,1 vm
1= / .
Re

= 10°% 1; grad P = 4+ 10° M/,

Cwcrema ypassresnit /2-4/ pemiacren MeTO oM BofrSopa.

Taxms ofpasom, wepes aanop 0,1 M UPE rpamenTe ganncemna 4 MIla/M x mrTepsaty mepdoparmpm Momer
mocTynath oxano 22 ad BOJ(IA B CYyTEM.

nomnmmao&wmﬂnmmwxymxm PacacTed DoxassisawT Ha
umommnmmnmmuumpwmmo.lmw

TEPEXPLITHA MUK PO3230pa.

anmpwmmmmgmymﬂmmﬁummﬂmmm/&/
z p-xm(}omnym,.-ozs;lc-wn,

t
*+L m rl r. -"r’ r' -”

5:—-—: —_— — (D)
K . r_-r z' ) 3 .lrt rz-rt‘

YOPYTOCTR i cTem, B = 2.1.10%MIIx; P, -sayTpemmee pamremee, MIla; P, -metmmec Ranicame,
MII&; r, -EHYTpCHHUR PAIYC TPYGLL, M I, -BHENMER PafRyC TPYOL, ), rad/r. -

Mycrsv Py = P”P‘m B P,-P,IP.“.
e P,  HOOLITONROE QAR/IEEse B XOICHEE 10 CPATMHEITNO € HAPYRHbOL JANVIEHHe.

Tocna  dopmyna  /5/ Syper  BuembIeTs rfu-.- Q-por, oTaoga

L]
8= —P o ——p »
4 '2-,1 "a e 4 2

¢-f--f> u-uu-f-rf: Mipa § = 10"%; P, = 20 MITa; r; = 0,075 1; 1, = 0,084 .
'nn(= ; »_ or * 2r '-z hadd
T 2 b §

’ 0 % ceen¥in nea¥ n nra®s P'q. = 33,7 MITa
= .

"% 2.0,075%+0,004

]
29 A Suvin noaz L] h'll:\ -
+ °z0

2
20,075

Pmnﬂw.mmmmoﬁeqmnnmm.mmmwm
BernraEaoik 0,1 MM, TO JocTaTCTHO B EaoRHE coogaTh Qamwiernce 33,7 MIla 1 3adop Gyner TICPCEPLIT J& CHeT
Yoe/TuGesmsl BHETUHENO JMAMETPA EONOHHLL Taroe pamneume @ fasxe Gomnmre MOMXBO CONIATHL IIyTeM
ws:mmmmﬂme/!ﬂ’C/-umm
IBECTXOBO Jy1 ropiLix 1 Gopoatix pator /CUIE/ {6).

MW.mmwpmmmemtamew,
kmuulm&oﬁemmnumﬁ.nmmw.wmnoﬁummpomxm.

nmwmﬂmmmmmmmmmmwmom.

B cxsaxanty cnrycxaroT xanomsy HKT c Taxmu pacucronm, YTOGbt HIDKHER KoHED RAXOMRUICS Ha 10-20 s mxoxe
HHTCpBAIA nepdopalym DPOQYX THRHOIO IVIACTA. BoosSyzpaxoT mpKysmsmmmo o OPoMbLIBAYXT CRBAXHEY Boj{ol,
oxIaMmcHEOR qo 0-10°C. N
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SareopsoT HPC Ha Bofte ¢ Tesmeparypot 0-10°C.

Npx orappiToM SaTpyGaom npocTpancTee p HKT 3aKaWHBANT cycnerdmo HPC 8 obbeme, Heobxomnaom yist
moﬁqmixmumnmmelo-zo M.

TpoganmaBa0T Cycmesino HPC o puipassisanan cc ypoese » HKT 8 3aTpyGHOM NpocTpancTee.

ﬂpmmmwrMTnomﬁmpmxmmeammmmmxm
mﬁmmmunmmmmy,mmmomm

Nogamuearor HKT suame HETCPBAJIA NCPOPAIME, FEPMCTESHPYIOT 3aTpyGHOC NPOCTpaHCTBO Ha BpeuA,
m&mmmmpwnmmmm. '

. Ocpansa)T CKBamMHY.

nmmMmm.mwuncmsmmmwx
mrnpmwnep@pamnpmmrmummmmnmnaxmmy. a 3a cger’
mmao&mmmmmpmpmwummam. BO-LCPBLIX, CHIMACT
menmwmwmem&mn&mmm. :
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Claims [®opuyna m3cGpeTenns):

l.wmmmmmmmmmmmmw
KQICHHL! B RHTCPBAIC MOWULIEM, OTIINVAOUGICS TEM, WTO [BAMETP XAUIOHHM YBOTHTIBALT 32 CHET
yBUMEBADMEACK B 060AME NpW THCPACHEE HEECPLIBYATOR paspymawmel cumecu (HPC), xoropyw
SaKavRBa)T b KUIOHHY, H COQJ(AI0T MOCT B HHTCpBaJie HAQIAIN.

2. Cnoco6 1o n. 1, oTYIHIAKIRHACT TCM, QTO D KAYCCTDC HPmeymmmouynwmmpmxn
6yposeix paGor (CUT'B).
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Drawing(s) [Ueprexn]:

Tab6nuya
Xapaxrepuctixa HPC

Xapaxrepucrnka 3HaveHune
1. BopocMecesoe aTHowenne CyCNeH3un 0,3-0,5
2. Pacxop nopowuxa, ToHH Ha 1 M 06vema ’ 1.8
‘3. Pactexaemocts no xoHycy AsHUW, cm 20,0-25,0
4. NNOTHOCTL CycneHauw, ricw® 18
5. arycresaemocts, npu Temneparype 20-25 rpagycon C, MuH. 120,0
6. Cuennexue KamHa ¢ TpyGoi, MNa 50
7. ConpoTnanenne kamhs unbTpaumuit soawl, MMNa Gonee 60,0
8. flasnenne npu pacwmpexuu, MMNa R0 45,0

7-




RU 2108445 C1

Description:

This invention is in the area of insulation repair operations, i.e., it is related to the
methods of restoration of the air tightness of the casing clearance.

There is a known method of restoration of the air tightness of the casing clearance, which
consists of the creation of excess pressure inside the casing string with respect to the
casing clearance (by means of the injection of liquid or by means of the explosion of a
blasting charge). This leads to the expansion of the casing string and the elimination of
the gap between the string and the concrete block [1].

The deficiencies of the analogous method lay in the fact that, firstly, the creation of
excess pressure by means of the injection of liquid causes damage of the string not only
in the interval which contains concrete in its ring space but also in intervals where there is
no concrete. This is dangerous for the integrity of the casing string. Secondly, the
explosion of the blasting charge is a process, which is hardly controllable, which may
lead to the damage of the string and the concrete block.

Closest to the invention with respect to its technical merit is the method of removal of the
excess casing clearance by means of increasing the diameter of the string beyond the
elastic deformations in the interval of insulation [2]. The increase in the diameter of the
string is achieved by means of the hydraulic effect on the string in the interval of
insulation.

The deficiency of the known method lays in the great labor input necessary for the use of
parquet [sic] equipment, which, as a rule, is not highly reliable.

Our task is to increase the efficiency of insulation repair operations while simultaneously
reducing labor input.

This task is achieved by means of the following: in the method of restoration of the é;jir
tightness of the casing clearance by means of the increase of the string’s diameter in the
insulation interval, the string’s diameter is increased by means of the use of non-
explosive breaking mixture [3], whose volume increases during hardening, where the
mixture is injected into the string so as to create a bridge in the insulation interval. Here,
a limestone mixture for mining and drilling operations is used as non-explosive breaking
mixture,

The success of the insulation repair work on the restoration -of the air tightness of the
concrete ring does not exceed 50%. This can be explained by the fact that the insulation
materials used (mainly, concrete solution and resin solutions) have one common
deficiency—they shrink. '
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During the operation of the drill hole, the air tightness of the casing clearance decreases.
This happens as a result of the loads on the casing string and the concrete: block. For
example, it has been established that when the pressure in the drill hole is reduced, the
strength of adherence of the concrete block to the string is reduced. All types of
perforations also lead to the deterioration of the condition of the concrete ring. At the -
same time, it has been observed that, immediately in the intervals of perforation, the
adhesion (contact) between the concrete block and the string is improved. The latter fact
is explained by the increase in the force with which the string is pressed against the
concrete as a result of the string’s deformation. As a rule, disturbance of the string’s
contact with the concrete is also observed after molding of the casing string. Here, the
greatest disturbances of contact are observed in the intervals of highly permeable layers
and cavities. In layers with perched water, disturbances of contact following molding are
observed most frequently in the area of contact between water and oil [1]. '

Let us evaluate by means of calculations the permeability for bottom water of the ring
micro gap between the casing string and the concrete rock. The Darcy-Weissbach
formula can be presented in the following manner [4]): : '

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is
the outer diameter of the casing string, m; p is the pressure differential, Pa; A is the
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge,
cub. m/day. Let us introduce the symbols D-d= §; P/H = grad P, where § is the gap
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m.

Then formula (1) will look like this: [see original for formula] (2). For the determination
of the hydraulic resistance factor, it is necessary to calculate the Reynolds’ criterion, [See
origf;nazl Jor formula] (3), where v is the kinematic viscosity of the water (@t70°C,v=0.5
- 107 vi/c).

In turbulent mode, the factor is determined based on the following formula: [see original
for formula]. Let us assume the following numeric values: v = 0.5 - 106 m?%c; d = 0.168
m; §=0.1 mm =10 m; grad P=4 - 10" Pa/m.

- The system of equations (2 — 4) is solved using the method of selection. |

In this -mannc'r, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m,
approximately 22 cub. m of water per day can permeate towards the perforation interval.

The increase in the pressure in the casing string leads to an increase in its diameter. The
calculations show by how much the pressure in the string should be increased in order to
increase the string’s outer diameter by 0.1 mm for the purpose of covering the micro gap.

The formula of radial transposition of the outer wall of the pipe under Lamé’s
problem (5) looks as follows: [see original for formula] where p is Poinsot’s factor;
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p = 0.25; E is the elasticity module of the steel, E = 2.1. 10> MPa; P, is the inner pressure,
MPa; P; is the outer pressure, MPa; 1, is the inner radius of the pipe, m; r; is the outer
radius of the pipe, m, r; [illegible] d/r.

LetP, =P, + f’est or Py — P2 = Pexcess,

Where Pexcess is the excess pressure i.n_the strihg as compared to the outer pressure.
Then fqrmula (5) will look like this: [see oﬁg:;nal for formula]. From where we obtain:
[Sce original for formula] (6) |

At3=10"m; P, =20 MPa; r, = 0.075 m; r; =0.084m

[see original for formula) Pexcess=33.7 MPa

The calculations show that if there is a 0.1 mm gap between the casing string and the
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover
the gap by means of increasing the outer diameter of the string. Such or even greater
pressure can be created by means of the placement in the string of a bridge made of non-
explosive breaking mixture, particularly made of limestone mixture for mining and
 drilling operations [6]. '

’ an-explosive breaking mixture is used mainly for the breaking of strong brittle
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the
' mining of natural rock. ‘ - ‘ o

Most frequently, the non-explosive breaking mixtures are powdery non-combustible and

non-explosive materials, which have alkaline reaction with water (pH 12). When the
- powdered non-explosive breaking mixture is mixed with water, a suspension (work
. mixture) is obtained which, sometime after being poured into the borehole in the object
that is subject to breaking, sets and hardens while expanding its volume. The volume
expansion is the result of hydration of the components of the non-explosive breaking
mixture and leads to the development ‘of hydration pressure in the borehole
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the
development of strains that lead to the object’s breaking [7]. - '

The proposed method of insulation of the 'casing clearance is applied in the following
manner. '

A string of pump-compressor pipes is lowered into the drill hole so that the lower end is
located 10 — 20 m below the interval of perforation of the productive layer. Circulation is
caused and the drill hole is washed with water cooled to 0—10 °C.
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The non-explosive breaking mixture is mixed with water at temperature of 010 °C.

With the casing clearance open, the suspension of the non-explosive breaking mixture in
the pump-compressor pipes is injected in the volume necessary to fill the casing string at
the interval 10 - 20 m.

The suspension of the non-explosive breaking mixture is injected until its levels in the
pump-compressor pipes are even in the casing clearance.

The pump-compressor pipes are elevated to the depth where the lower perforation
openings are located and, if necessary, the drill hole is washed so as to wash away the
excess amount of non-explosive breaking mixture.

" The pump-compressor pipes are elevated above the interval of perforation and the casing
clearance is sealed for the time necessary for the expansion and hardening of the non-
explosive breaking mixture.

The drill hole is utilized.

The advantage of the proposed method is in the fact that the coverage. of the channels for
the permeation of water towards the interval of perforation is. done not by means of
hydraulic pressure on the string, but by means of the creation of a bridge made of
expanding material in the casing string. This, firstly, eliminates the necessity for the
installation of a packer and, secondly, reduces the time consumption for the performance
of the insulation repair operations.
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Claims:

1. Method of restoration of the air tightness of casing clearance by means of increasing
the diameter of the string in the interval of insulation characterized by the fact that the
string’s diameter is increased by using non-explosive breaking mixture, which increases
in volume when hardening and is injected into the string so as to create a bridge in the
insulation interval. -

2. Method under Item 1 characterized by the fact that limestone mikture for mining and
dnlling operations is used as non-explosive breaking mixture. ‘
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Drawings:

Properties of the Non-Explosive Breaking Mixture

Table

Property Value

1. Water-mixture ratio in the suspension 0.3-0.5

2. Powder expenditure, ton per 1 m of volume 1.8

3. Spreadability according to the AzNII [Oil Scientific 20.0-25.0
Research Institute of Azerbaijan] cone

4. Density of suspension, g/cub. cm 1.8

5. Thickening, at temperatures 20 -25 °C, min. 120.0

6. Adherence between the concrete and the string, MPa 5.0

7. Concrete resistance to filtration water, MPa more 60.0
than

8. Pressure during expansion, MPa Up to 45.0
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